Introduction: Medical history in Sudan is far from being complete. There are no reliable records. Attempt to write on the projects and development of history of TB in the Sudan is a difficult task. Objective: To study and trace the progress of TB in Sudan during the last century through their historical development. Design: A retrospective study. Methods: Data were collected from the annual reports of the Sudan Medical Services. Libraries and a number of previous studies were consulted. Results: The route of entry of TB in the Sudan is mainly from the North. The South was virgin from TB up to 1930s. Northern Sudanese tribes have a high susceptibility and incidence of TB during 1925-1932 (3.7/1000). The south and the Nuba Mountains were almost free from infection or disease. The infectivity rate was highest in North 4.3% while Khartoum showed 3%. In the South, Rumbek district, no TB cases were reported before the age of puberty up to 1930. Prevalence of tuberculosis in 1959/1960 was 26.0% and the detection rate was only 30%. Conclusion: Northern Sudanese contracted tuberculosis while serving in the Egyptian army and cities. The Southern and Western tribes who were almost free from TB infection became highly susceptible to both infection and disease. The infectivity rate remains static during the last 50 years.
urner (1884) working in Egypt observed that tuberculosis became rarer and rarer as one proceeded southwards from the Mediterranean. He said "in the both central and upper Egypt the disease was decidedly uncommon. Then it increased in both Khartoum and Sennar" .Since then only fragmentary reports and remarks on tuberculosis appeared in the medical records and literature.
Before 1885 TB was not reported as one of epidemics of the Sudan. These include sleeping sickness, small-box, relapsing fever, cerebrospinal meningitis and cholera. These epidemics classically swept and devastated a geographic belt across the central part of Africa including the central provinces of the Sudan; Darfur, Kordofan, Blue Nile, Khartoum and Kassala. This is so called "Epidemics belt of Africa"
1 .
Von Becker (1904) drew attention to the very low incidence of TB in Egyptian in contrast to the very high susceptibility of those coming from Northern Sudan (Berber); especially when they are subjected to hard and harsh living conditions in Egypt 2 . It was quite common for northern Sudanese working in Egypt to return home heavily infected with pulmonary TB. Again in 1946 Cummins reported that Sudanese soldiers from nonendemic areas contracted the disease while serving in Egyptian cities. He formulated his "virgin soil" theory. This postulated that insolated primitive communities were much more susceptible to infection than the more developed communities. Route of Entry (Fig.1 ).
P
The report of 1905 on the finance and administration of the Sudan stated the following:-"It may be noted how susceptible the native is to mycobacterial disease. At the same time, how non -resistant he is to it. Up the White Nile and the Blue Nile it is full of Malaria. At
Omdurman and
Khartoum there is considerable amount of tuberculosis, in children, and osseous and pulmonary in adults" The last two equally fatal. In the military personnel Cummins reported (1906 Cummins reported ( -1907 small average annual incidence of only 1.5/1000 of TB among Egyptian soldiers. In the Sudanese soldiers this was more than tow folds (3.7/1000). These were mostly from the Dinka tribe 3 . Balfour in 1904 and Archibald in 1922 referred to the susceptibility of Sudanese tribes to respiratory diseases in general and TB in particular 4 . Balfour stated that "Pulmonary TB is very common amongst the native Sudanese".
He attributed this to the fact that they live in poorly ventilated houses. These were so planned as to exclude the powerful sun rays. Smith in 1909 noticed the high susceptibility of Sudanese soldiers to TB in contrast to virtually complete absence of the disease in their natural habitats. He also referred to corresponding absence of TB in Sudanese herds of cattle 5 . It became evident that, isolated tribes of the Sudan e.g. the south and the Nuba mountains were almost free from infection or disease during this period, but they were very highly susceptible to both infection and disease. In the Red Sea and Kassala provinces considerable number of immigrants from surrounding, Ethiopia and Eriteria, enter the Sudan heavily infected with pulmonary TB. They still do. There were also nomads from Saudi Arabia who were infected with TB.
Studies on infectivity of TB were conducted in various provinces of the Sudan between 1918 and 1930; Dongola showed the highest infectivity rate of 4.3%, Khartoum province showed almost 3%. 50% of all patients in Khartoum came from other parts of the Sudan , mostly from the Northern province , they used to come to Khartoum seeking medical treatment which was not available elsewhere 6 Fig.2
TB in South of Sudan:-
The earliest tuberculin surveys (1925) were done using the Von-pirquet technique. They showed that TB was commoner in settle populations and in crowded towns. In 1929 a survey of the Nilotic of Upper Nile province showed an infection rate of only 0.2/1000 6 . In 1929 Henderson reported that TB was common with high infection rates among the Shiluks. It was much higher than the Equatorial tribes 6 . In 1930 a tuberculin survey was carried out on 703 natives of southern provinces. It showed that the Shiluk tribe had the highest infection rate. In 1931 -1932 Burrows studied the incidence of TB among the Dinkas of eastern Bahr-EL -Gazal. He reported an infection rate of less than 1/1000 in a population of 171,000 people.
Theodore Belsky in 1932 studies TB in Rumbek district. He stated that no TB cases were seen before the age of puberty 6 (fig3).
It can be concluded that, the very low incidence of TB infection in the south was due to non -exposure to TB infection. Strong tribal organization and leadership prevented any infiltration and thus acted as the barrier against the spread of TB to the Southern provinces. The marked difference in infection rates between the north and the South does not necessarily imply a real difference in the incidence of the disease.
People in the South are less likely to report. However, the south remained a "Virgin Soil" largely free from TB. This continued up to 1930s. However, the rapid expansion of the disease after the 1930s was expected. There were many factors including poor or low immunity, backwardness and poor habits. They chewed tobacco, smokes the pipe and lived under conditions of overcrowding. Their intake of proteins was very low, their food was mostly Marisa. Their nomadic life prevented exposure and therefore, immunity. But it helped them to remain largely free from TB. It is interesting to note that most of the cases studied in 1932 by Belsky in the southern provinces showed that TB lesion started in the base of the lung, there was also a high prevalence of laryngeal tuberculosis 6 . By 1950, however, advanced cavitary TB was reported. This was typical of reactivation tuberculosis recently described in the early stage of TB in HIV-seropositives, the type and the site of TB in the body bore a striking relationship to the time since infection took place 7 .
TB and Foreigners:-
During the period 1918-1932 TB was reported among many foreigners in the Sudan. These were mostly Eriterians and Ethiopians. In 1932 these constituted 9% of all reported cases .A few cases were also reported from other foreigners e.g. Europeans, Yemeni and Somali 6 . Most of these entered the Sudan across the Eastern border.
Since the turn of the century and up to 1928, there was very little change in the proportion of admitted cases of TB to the total number of the admissions.
In 1918 this was 1.5% and in 1929 it became 1.3%. In 1932 there was an economic depression due to the collapse of princes of exported goods; this lowered the standard of living so much that it was reflected in temporary rise in TB rate. In 1932 a total of 421 pulmonary TB were admitted compared to 260 cases in 1928 and only 140 cases in 1922 6 .
The proportions of pulmonary and extra -pulmonary tuberculosis were 57% and 43% respectively.
Careful studies were extended over the third period (1950) (1951) (1952) (1953) (1954) (1955) (1956) (1957) (1958) (1959) (1960) (1961) (1962) (1963) (1964) (1965) .This period witnessed increased awareness, more refined diagnosis and better notification of cases. All these coupled with increased urbanization and the escalation of war resulted in an increase in TB cases admitted to hospitals.
However, this did not reflect the true situation of the disease. Also most of these cases were diagnosed on clinical grounds only. However, the proportion of admissions diagnosed clinically as TB kept rising during that period.
Following the start of the Second World War, the incidence of TB started to increase in the Sudan. In 1945 the number of hospital admissions reached 1600 cases. Of these 60% was pulmonary. Five years earlier in 1940 the number was only 1036. Of these 56% of cases were pulmonary. 6 . In 1948 the first envoyee (Dr Mamoun Hussein Shreif) was sent to United Kingdom for postgraduate training on TB control program within the Ministry of Health.
After the war TB became one of the most important urgent health problems in the Sudan. It was preceded by malaria and schistosomiasis. In 1949 a pilot TB program was started in Khartoum .This was based on hospitalization and adequate domiciliary treatment and careful supervision and prompt investigation of contacts of known cases.
International Agencies and TB Control (1950-1968):-
This may be called the "Golden era" of TB control in the Sudan. Many international agencies were invited by the Ministry of Health to co-operate in implementation of a TB pilot project based on tuberculin testing and B.C.G vaccination. In 1951 Dr. Mollar, a WHO expert, and Dr. Vine, advisor of public health administration, E.M.R.O. were invited to advice on the administrative and organizational aspects of the project. Then in 1953 Dr. Hoefinagels was invited to advise on technical aspects of TB control. In 1953 an agreement and a plan of operation of national tuberculin survey were signed between the Government of Sudan, WHO and UNICEF. The project was implemented in two phases. The first phase was just fact finding, the second phase was a mass campaign. A total of 64968 people were tuberculin tested in different regions of the Sudan, in both north and the south. Post -vaccination surveys were then conducted in Equatorial and Blue Nile provinces.
The overall national infectivity rate was 53% (8) The overall provincial prevalence was 26.0% 9, 10 ( fig.4-6 In 1999 Reference TB Laboratory initiation explored for quality assurance system.
In 2006 the detection rate, cure rate were reported to be 34% and 81% respectively 12 . The patients are now identified and treated using standard national treatment guidelines given in the National Manual.
